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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 

(57) Abstract: 

FIELD: expanding shaped-tube devices such as shut-off gates, stem suspension 
devices, filters, etc., mounted in well. SUBSTANCE: expander comprises body (B) 1 with 
central duct 4 having union 5 in its lower portion. Three rolling members (RM) are mounted 
with supporting units 8 and 9 in recesses 6 and 7 of B wall. Supporting units 8 of two RJVI are 
mounted in the above-mentioned recesses stationary, while supporting unit 9 of RM 12 is 
mounted with possibility of radial extension out of recess 7. Movable supporting unit is in the 
form of two eccentric one relative to another cylinders (C) 13 and 14. C 13 with larger 
diameter is sealed relative to body 1 wall, while C 14 with less diameter protrudes to wntral 



duct 4 of B and has passages connecting 'central duct 4 with hydraulic chamber 18 defined by 
walls of recess 7 and end surfaces of C 13 and 14 of movable supporting unit 9. EFFECT: 
such structural embodiment of expander provides enhanced quality and reliability of 
mounting shaped-tube devices as well as enhanced serviceability of expander as such and 
ability to broaden range of working diameter. 1 dep. cl. 5 2 dwg. 

The invention relates to the field of drilling and overhaul repairing oil and gas wells, 
and it particularly designed to expand tube-shaped devices mounted in a well during isolation 
of troublesome zones occurring in progress of drilling wells and in recovery of tightness of 
casing strings. 

Known is an expander for expanding shaped-tube devices, comprising a body that is 
adapted for connection to a drill pipe string and has a central duct and recesses in a wall in 
which three rolling members are mounted using supporting units. 

The disadvantage of this device is that, when expanding a tube, the rolling members 
are continuously in the same position under action of a resilient member. Therefore, if it is 
necessary' to reduce radial loads to a shut-off gate when being mounted in a wall, for example 
during repair of a damaged casing string in the form of split perforation, the present expander 
is inapplicable since further destruction of the casing string takes place because of 
impossibility to reduce a radial load thereto. 

It is an object of the invention to enhance quality and reliability of the shaped-tube 
device mounted in a wall during isolation of troublesome zones occurring in progress of 
drilling wells and in recovery of tightness of casing strings, as well as to enhance reliability 
and serviceability of expanding, and to provide a broadened range of a working diameter 
without change in a body diameter for a given standard size of the expander itself. 

The technical result is accomplished in that in an expander for expanding shaped-tube 
devices, comprising a body that is adapted for connection to a drill pipe string and has a 
central duct and recesses in a wall in which three rolling members are mounted using 
supporting units, a supporting unit of one rolling member is mounted in a recess of the body 
with possibility of radial expansion out of the recess. The radial-movable supporting unit of 
the extendable rolling member may be made as two diametrically different-sized cylinders 
eccentric relative to one another, the cylinder of the supporting unit with the greater diameter 



being sealed relative 10 the body and together with wall of the recess forms a hydraulic 
chamber in communication with its central duct. 

Figure 1 is a general view of an expander. 

Figure 2 is a section taken along the line A-A in Figure ] . 

Figure 3 is a section taken along the line B-B in Figure 1 , 

Figure 4 shows a casing string with a shaped shut-off gate mounted thereon using the 
disclosed expander. 

An expander for expanding shaped-tube devices comprises a body 1 with a thread 2 
for connecting the expander to a drill pipe string 3. and with a central duct 4 having a union 5 
it its whose lower portion. Three rolling members 10, 11, and 12 are mounted with 
supporting units 8 and 9 in recesses 6 and 7 made in a wall of the body 1 . The supporting 
units 8 of two rolling members 10 and 11 are mounted in the recesses 6 stationary, while the 
supporting unit 9 of the rolling member 12 is mounted with possibility of radial extension out 
of recess 7. The movable supporting unit 9 of the rolling member is in the form of two 
eccentric one relative to another cylinders 13 and 14. The cylinder 13 with the larger 
diameter is sealed relative to the body 1 wall by a seal 15, while the cylinder 14 with the less 
diameter protrudes to the central duct 4 of the body 1 and has passages 17 connecting the 
central duct 4 with a hydraulic chamber 1 8 defined by walls of the recess 7 and end surfaces 
of the cylinders 13 and 14 of the movable supporting unit 9. 

The operation of the expander is explained by example of recovery of the casing 
string when a crack forms therein. 

A shut-off gate 21 made of shaped tubes is preliminary installed within a tightness 
troublesome zone 19 of the casing string 20 be expanding said shut-off gate with a fluid 
pressure. Then the expander is lowered on the drill pipe string 3 into the shut-off gate, and 
the expanding of the shaped tubes of the shut-off gate begins by rotating and lowering down 
the drill pipe string 3 simultaneously with washing by a fluid pumped into the tubes under 
pressure. In doing so, the fluid pressure arises in the central duct 4 of the body 1 due to 
presence of the union 5 and, by acting via an opening 1 6 in the wall of the body 1 and 
passages 17 in the cylinder 14 of the movable supporting unit 9 to end surfaces of the 
cylinders 13 and 14, extends the rolling member 12 out of the recess 7 of the body to abut 



A 



against a wall of the shut-off gale 21. Simultaneously, non-extendable rolling members 10 
and 1 1 also abut against the wall of the shut-off gate. Further, the rolling members subjected 
to the generated radial load roll along the inner surface of the shaped Tubes and expand them, 
and closely roll the tubes up to the wall of the casing string 20. In approaching the tightness 
troublesome zone 19 of the casing string 20, the washing fluid pressure is reduced to 
minimum at which there is no extension of the radial-movable rolling member 12 out of the 
body 1 , and the shaped tubes are rolled to obtain a minimum diameter by two adjacent non- 
extendable rolling members 10 and 1 1 and the extendable rolling member 12 when the latter 
its in an initial, non-extended position. In doing so, thread connections of the shaped tubes of 
the shut-off gate 21 also expand up to the inner diameter of the shaped tubes, formed at their 
expanding in the troublesome zone, that reduces to minimum the pressure to the wall of the 
casing string 20 in its tightness troublesome zone 19. 

After passing the tightness troublesome zone 19 where the risk of destruction of the 
casing string is absent, the washing fluid pressure is increased, and the expanding continues 
according to the technology above. 

s 

Upon termination of the expanding, the drill pipe string 3 is lifted from the wall 

CLAIMS 

1 . An expander for expanding shaped-tube devices, comprising a body that is adapted 
for connection to a drill pipe string and has a central duct and recesses in a wall in which 
three rolling members are mounted using supporting units, characterized in that a supporting 
unit of one rolling member is mounted in a recess of the body with possibility to extend out 
of it. 

2. An expander according to claim 1, characterized in that a radial -movable 
supporting unit of an extendable rolling member is in the form of two eccentric one relative 
to another cylinders, the cylinder with the larger diameter being sealed relative to the body 
and forming with the recess walls in the body a hydraulic chamber in communication with 
the central duct of the body. 
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(54) BAJlbMOBKA fl/lfl PA3BAJlbl40BblBAHHfl YCTPOMCTB H3 nPOOWJlbHblX TPYB 



(57) Pefyepai: 

Hcnonb30BaHne: Ana pa3BanbU0BbiBaHM« 
yCTpOMCTB us npocpufibHbix Tpy6 
(nepeKpbiBaTeneM, noABecoK xboctobmkoe, 
CjJMflbTpOB M T.£.), ycTaHaEJlKEaeMbix E 
CKBa>KMHe. Cyi^HOCTb M3o6peTeHun: Banbi^oBKa 
coflep)KMT Kopnyc (K) 1 c ueHTpajibHbiM KaHa/iOM 

4, b HMXHeii nacTM KOToporo ycraHOBJieH iirryuep 

5. B CTeHKe K Bbino/iHeHbi yrnyo/ieHUfl 6 m 7, b 
kotopwx c noMombio onop 8 m 9 ycTaHoaneHbi 
tpm BanbMyioiAMX s/ieMema (B3). flpMMeM 
onopw 8 AByx B3 ycTaHosneHbi b ymyo/ieHuax 
6 K HenoABMJKHo, a onopa 9 B9 12 • c 

B03MOMCH OCT bK) paAMafibHOrO BbiABMKeHMfl M3 

yrny6/ieHMfl 7. rioABMXHafl onopa Bbino/iHeHa b 
BMAe AByx SKCijeHTpMMHbix OTHocMTe/ibHO Apyr 
Apyra mm/ihhapob (U) 13 m 14. npvmeM U 13 c 
6ojibiunM AnaMeTpoM ynnoTHeH oTHocHTexibHo 
ct6hkm Kopnyca 1, a U 14 c MeHbWMM 
AMaMeTpovi BbicTynaeT b ueHTparibHbiB KaHan 4 
K m nweeT KaHa/ibi, coo6maK)inKe ijeHTpaxibHbift 
KaHan 4 c rMAPaBJiHMecKofi KaMepofi 18, 
o6pa30BaHHCM CTeHKaMM ymy6neHMR 7 m 

TOpi^eBblMM nOBepXHOCTflMM L\ 13 m 14 

noABWKHOM onopw 9. TaKoe KOHCTpyKTMBHoe 
Bbino/iHeHne Ba/ibijOBKM ooecneMMBaeT ijerib - 
noBbiujeHMe Ka^ecTBa m HaASWHOCTM yciaHOBKn 
ycTpoPiCTB M3 npocpmibHbix Tpy6, a Tawe 
noBbtiueHMe pa6oTocnoco6HOCTM caMoPi 



BaJ1bL|OBKM M B03MO>KHOCTb paCUJMpeHMfi 

AMana30Ha paooMero A^awieTpa. 1 3. n. cfr-jibt. 4 
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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 



(57) Abstract: 

FIELD: expanding shaped tubes devices 
such as shut-eft gates, stem suspension 
devices, filters mounted in well. SUBSTANCE: 
expander comprises body 1 with central duct 
4 having union 5 in its lower portion. Three 
rolling members are mounted with supporting 
units 8, 9 in recesses 6, 7 of body wall 1. 
Supporting units 8 of two rolling members 
are mounted in the above mentioned recesses 
stationary; supporting unit 9 of rolling 
member 12 is mounted with possibility of 
radial extension out of recess 7. Movable 
supporting unit is in the form of two 
eccentric one relative to another cylinders 
13, 14. Cylinder 13 with larger diameter is 
sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central 
duct 4 of body 1 and has passages connecting 
central duct 4 with hydraulic chamber 18, 
defined by walls of recess 7 and end 
surfaces of cylinders 13, 14 of movable 
supporting unit 9. EFFECT: enhanced quality 
and reliability of mounting shaped-tube 
devices, enhanced serviceability of 
expander, broadened range of working 
diameter. 2 cl, 4 dwg 
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KrOOpfcl 6HM6 C"I HOCK' CP. K 00ri6C"f. OVOeHKF 

k Karuoa/ibHorc peMcms nec'i RKbi>. c. ra:-OEt.i> 
cke3>k/.h k*. npejaHasHa^eHC , e hscihocik, £np. 
pa3E5.nbuo&biEaHk;R ycipoPicTE v.:- npoq>u.nbHbi>. 
ipyC, yciaHaBnuEaeMbix e cKEa»</.He npn 

M30riRU.HK 3CH OCJlOKHeHKK, E03HMKaK)LUH>. E 

npouecce 6ypeHHR ckbsmhk k npH 
Eocci aHOEfiSHi/in repMeinMHOCin o6ca£Hbix 

K0J10HH. 

l/l3EecTHa eanbi40EK5 An* 

pa3Earibl40EblBaHHfl yCTpOKCTE Kc npOC$}tfJlbHb!X 

Tpy6, ccAepwamaR Kopnyc, npuicnoco6neHHbii/: 
Atir coe/iUHeHHfl c KonoHHoPi oypuribHbix Tpy6, c 
LieHTparibHbiM KaHanoM k yrnycneHHRMi/i e 

CTeHKe, E KOTOpblX yCTaHOE/ieKbl C nOMOWbHD 

onop Tpn Baribu,yK>mnx sneMeHTs. 

HeflOdaTKOM 3Toro ycTpoficTBa re/irgtcr 
to, hto Ba/ibL^yjou^Me aneiweHTbi npn 
pasBanbupBbiBaHHK Tpy6bi noA AeficTBueM 
ynpyrorc 3/ieMeHTa iioctorhhc HaxoflRTCR e 
oflHOM nono>KeHMn. (losTOMy npn 
HeooxoflnMOCTu CHH3nib paflnanbHbie Harpy3Kn 
Ha npoctwnbHbifi nepeKpbisaTerib npn ero 
ycTaHOBKe b CKBawuHe, Hanpwviep, npn pewoHTe 
noBpea^eHHfi o6caAHOfi Konomnbi e bkas 
me/ieBofi nepo>opauKn, AaHHas Banbu.0BKa 
HenpMMeHMMa, nocKonbKy H3-3a h6B03mo>khocth 
CHVDKeHMR paAHa/ibHOii Harpy3Kn Ha oocaAHyK) 
KonoHHy nponcxoAHT ee AanbHefiwee 
pa3pytueHne. 

3aAaneH H3o6peTeHKH flBnaeTCfl 
noBbiiueHHe KanecTBa n h3A6>khocth ycraHOBKH . 
ycTpoPiCTBa H3 npo0njibHbix Tpy6, 
ycTaHaBrtHBaewibix b CKeawuHe npn n30Jiflu.nK 
30H ocno>KHeHHH, BOSHHKaKDu^HX b npouecce 

6ypeHHR CKBa>KHH, H npH BOCCTaHOB/ieHHH 

repMeTHHHOCTH ooca^Hbix kojiohh, a Tawe 
noBbitueHne HaAewHocTH u paooTOcnocofcHOc™ 
Ba/ibuoBKH h o6ecneHeHne bo3mo>khocth 
pacujupeHUR flnana30Ha paooMerc fluaMeTpa 
6e3 HSMeHeHuR AHarvieTpa Kopnyca AaHHoro 
7nnopa3Mepa caMoft BanbupBKu. 

TexHHMecKHM pe3yjibTaT AOCTnraeTca Tewi, 
wto b BanbupBKe ahs pa3BanbupBbiBaHHR 
ycTpoPicTB H3 npocfcwibHbix Tpy6, coAepwamefi 
Kopnyc, npncnoco6neHHbiH Ana coeAHHeHUfl c 
KonoHHofi 6ypnjibHbix Tpy6, c ueHTpaxibHbiM 
KaHanoM h yrny6/ieHHRMn b cieHKe, b KOTopbix 
ycTaHOB/ieHbi c noMom>K> onop TpM 
BaribuyHDLMHX aneweHTa, onopa oAHoro 
Ba/ibL^yioiMero anevieHTa ycTaHOB/ieHa b 
ymyb/ieHHM Kopnyca c B03MO)KHOCTbio 
paAkianbHoro BbiABuweHHfl H3 Hero. PaAnanbHo 
noABHXHan onopa BbiABWKHoro Ba/ibuyjomero 
9/ieueHTa Mo>KeT 6biTb BbinoriHeHa b BHAe AByx 
AHaMeTpaxibHo pa3HOBennKnx i^hjihhapob, 
SKCi^eHTpHMHbix oTHocHTe/ibHo Apyr Apyra, 
npHHeiwi 14H/1HHAP onopw c 6ojibiUMM AnaiweTpoM 
ynnoTneH oTHOCHTexibHO Kopnyca h o6pasyeT co 
CTeHKaMH yrnyoneHHfl rnApaBnnMecKy»o Kawiepy, 
coo6iMeHHyK> c ero ueHTpanbHbiM KaHa/iOM. 

Ha o>nr. 1 npeACTaB/ieH 06U4MC1 bha 
Ba/ibuoBKH, 
• Ha 4>nr. 2 paspe3 A-A Ha $nr. 1; 

Ha c£w\ 3 paspea B-B Ha <pv\r. 1; 

Ha o>Hr. 4 oocaAHa* kojtohh3 c 
ycTaHOBneHHbiM npo4>kinbHbiM nepeKpbiBaTenew 
c noMou4bto onkiCbteaeMoPi BanbuoBKH. 

Banbi^oBKa Ann pa3BanbU0BbiBaHHfl 
ycTpoPicTB H3 npocfcufibHbix Tpy6 COAep>KHT 
Kopnyc 1 c pe3b6oft 2 Ann npucoeAMHeHHfl ee k 
KO/ioHHe 6ypn/ibHbix Tpy6 3 h MeHTpajibHWM 
KaHanoM 4, b HHWHeR wacTH KOToporo 
ycTaHOB/ieH wiyuep 5. B cieHKe Kopnyca 1 
BbinoriHeHbi yrny6jieHHfl 6 h 7, b KOTopwx c 
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nor/cujbK:' oncp c i* J- ycianoErieHb 
Eanbuyc-uj.ne sneMemt! iC n H'. U^vm^w 
onopbi t aevx Ba.nbqyioujy.x sricMemoE 10 k 1" 
ycnaHOEneHbi e yrnybneKiip.); 6 nenoAEWKHG, a 
onopa 9 EaribL^yioujerc aneweHic 12 c 

EOSNIOKHOCTbfO paAHaribHOFO EblAEV.>«eHW!Fi V'c 

yrnyOneHHR 7. noAEnxnaF: onopa £ 
BaribuyKjuiero oneweHia 15 EbinoriHeHa e ehag 
AEyx 3KCL\eHTpnHHwx ct HOCHTenbHoro APyr 
Apyra umjihhapoe 13 /. 14. H^ejouinx pasHbie 
AnaweTpbi. HpHHeM l^hjthhap 12 c 6oribiLinw 
A^aweTpOM ynnoTHeH oTHocnTenbHo ct6hkh 
Kopnyca 1 c noMOui>K> ynnoTHeHHS 15, a 
Hh/ihhap 14 c MenbUJHM AH3MeTpOM EbiCTynaeT 
e L^eHTpanbHbiH Kanan 4 Kopnyca 1 Mepes 
OTBepCTne 16, BbinoriHeHHoe e CTeHKe, n HMeeT 
KaHanbi 17, coo6u4a»ou4ne ueHTpa/ibHbm KaHan 4 
Kopnyca 1 c ruApaBnHMecKofi KaMepoPi 18, 
oOpasoBaHHoPi CTeHKaMH 0TBepcTnn 16, 
yrnyOneHHR 7 e Kopnyce 1 h TopueBbiMH 

nOEepXHOCTRMH LlHflHHAPOE 13 H 14 nOA6M)KHOH 

onopw 9. 

PaboTa BanbuoBKH noRCHReTCR na npHMepe 
BOCCTaHOB/ieHHR repMeT mmhocth oocaAHOH 
KonoHHbi npH o6pa30BaH^M b Hew Tpew.nHbi. 

B soHe 19 HapyujeHHR repNieTKHHOCTn 
oOcaAHoPI KonoHHbi 20 npeABapHTeribHO 
ycTaHaBJiMBaioT nepeKpwBaTenb 21 M3 
npo0HnbHbix ipy6, nyTeM pacujHpeHMR ero 
AaBneHHeM wkakocth. 3aTewi Ha KonoHHe 
6ypnnbHbix Tpy6 3 BHyTpb nepeKpbisaT-enR 
onycKawDT BanbuoBKy h BpaiueHneM, c noAanen 

BHM3 KOJIOHHbl 6ypH/1bHblX Tpy6 3, H3HHHaK)T 

pasBanbupBbiBaTb npoo>nnbHbie Tpy6bi 
nepeKpbiBaTeriR 21 c OAHOBpeMeHHoPi 

npOMblBKOH )KMAKOCTbKJ, 3aKaMH63eM0V1 E TpyObl 

noA AaBneHHewi. ripn stom, b i^eHTpanbHOM 
KaHane 4 Kopnyca 1, CnaroAapR HanHHHK) 
ujTyuepa 5, AaBneHwe khakocth BOspacTaeT n, 
BosAencTEyR Mepes OTBepcTHe 16 e CTeHKe 
Kopnyca 1 h KaHaribi 17 b unnnHApe 14 
noABH>KHOH onopw 9 Ha TopueBbie nosepxHOCTH 
MunnHApoB 13 h 14, BbiABnraeT BanbitftotHHii 
oneMeHT 12 us yrny6neHHfi 7 Kopnyca ao ynopa 
b deHKy nepeKpbiBaTe/iR 21. OAHoapeMeHHO 
h e b bi ab h>kh bie BanbmyK)ULj(ne sneMeHTbJ 10 m 11 
Taioice ynnpaK>TCfl b cTeHKy nepeKpbiBaTe/ifl. 
flajiee, Bar»bt4yK>mne sneMeHTbi noA AeficTBHew 
CO3A3HH0M paAHa/ibHOH HarpysKH, 

npoKaTbiBascb no BHyTpeHHefi noBepxHOCTM 
npo0nnbHbix Tpy6, pa3BanbL40BbiBaiOT mx h 
nriOTHo npHKaTbisaioT k CTeHKe oocaAHOw 
KonoHHbi 20. ripn noAXOAe k 30He 19 HapyiueHMn 
repweTHMHOCTM oocaAHoPi ko/tohhw 20 
AaBneHkte npoMbiBowHoft }khakocth CHM^atoT ao 

MHHMMa/lbHOrO, npH KOTOpOM He npOHCXOAHT 
BblABHJKeHHR paAkiaJlbHO-nOABHKHOfO 

Banbi^yjou^ero aneMeHTa 12 H3 Kopnyca 1, h 
pasBanbuoBbiBaHne npoc>HribHbix Tpy6 eeAyT ao 
o6pasoBaHMR MHHkiMa/ibHoro AnaMeTpa ABywin 

CMe>KHblMH HeBblABM)KHblMH BanbU^tOLMHMH 

aneweHTaMH 10 m 11 m BbiAenraioiUHMCfl 
sneMeHTOM 12, KorAa oh HaxoAHTCR b mcxoahom, 

He EblABHHyTOM nCJIOWeHHH. npH 3TOM 

pesb6oBbie coeAHHeHHR npo0nribHbix Tpy6 
nepeKpbiBaTe/iR 21 TaioKe paciuHpstoTCR ao 
BHyTpeHHero AnaMeTpa npoc{)nnbHbix Tpy6, 
o^pasyeMoro npn hx pa3Ba/ibuoBbtBaHHH b soHe 
HapyujeHHR, mto cHHKaeT ao MHHHMaribHoPi 
BeriHMHHbi AaBJieHHe Ha CTeHKy oocaAHOn 
KO/iOHHw 20 e 30He 19 HapyiueHHfl ee 

repMeTMHHOCTM: 

nocne npoxo)KAeHkin 30hw 19 HapyiueHMfl 
repMeTHMHocTH, rAe onacHOCTb paspyiueHMH 

OOCaAHOH KOJIOHHbl OTCyTCTByBT, BHOBb 



o 

CO 
iD 

o 



♦3- 



n pssEa.nbuoebiEaHne neDeKPbiEa'e.*"* Ee/syi nc 
TexKoriori'iK, c-nncanHoii Etnij*. 

TlO 0K0HM8HHK pa3Ea/lfcUOE-tl&£KKP. KO.nOHHV 

&ypnnbHbi>; Tpy6 3 c eajibupEKOi'- no^HKwaioi us 

CKB3>KWHbt 

OopMyna M3o6peieHnfc: 

1. BanbUOEKa An* pasEantuoEWBaHun 
ycTpoi?icTE us npocpn/ibHbix Tpyfc, coflepwamaa 
. Kopnyc, npncnoco6neHHbi/, ah* coe,anHeHnfl c 
KO/iOHHoft 6ypnnbHbix Tpyfc, c ueKTpajibbHbiM 
KaHanoM m ymyGneHMflMn e cieHKe ; e KOTopbix 
ycTaHOErieHbi c noMom,bKj onop Tpu 
EajibJ4yK)L4nx sneMema, oiflHHatOLiiaflc* Tew, 
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•-■f onope QflHorc Eantuyjc-Luero snewema 
yriaHOE.neKe e yrjiyonehv,^ Kcpnyca . c 
EC3MC>KK0Ci bKj paA^aribKoro EbiAEnwem/iR us 
nerc 

V BaribtipeKa nc n. i, OTji/.MaK>iiiaflCfl tsm, 
Mic pa.oyia.nbKO ncAEn>KH8* cnopa EbiAEi/i>KHorc 
Eeritaytoiiierc sneMeHie EbinonHeHa e Buae 
AEy>; A^aMeTpartbHC pasHOEe.nnKnx 14u.n1/iHAPOB. 
SKcuempuMHbix oTHocmenbHO Apyr APyra, 
npuvew uyinnHAp onopbi c GoribLUUM A^aNieTpo-M 
ynriO'HeH CTHOcwenbHO Kopnyca \a oopasyeT co 
cieKKawki ymy6.neHn& e Kopnyce 
r/ApaEni^MecKyK) Kawiepy, cooGmeHHyK) c ero 
ueHTparibHbiM KaHanoM. 
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